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Toxic compounds have been monitored in the groundwater below a watte dump 
site near Rock Creek, Ohio (this site is referred to as the Old Mill 
site). This site has been designated as a Superfund hazardous waste 
remedial action site. An analysis of this site has identified an air 
stripping system as a possible component of the overall decontamination 
process. Such air stripping leads to the air release of Volatile Organic 
Compound (VOCs) and other volatile gases. Several of the VOCs found in 
the groundwater of the Old Mill site have been identified as possible 
carcinogens. In addition, the U.S. Environmental Protection Agency 
(USEPA) is becoming increasingly concerned about the emissions of radon 
from air strippers. Radon is found at varying concentrations in groundwater 
depending on local, natural source strengths. The following report deals 
with a risk assessment for emissipns from air stripping at the Old Mill 
site. 

Review of the 30 percent completion report for possible radon impacts 
leads to the conclusion that minimal, non-significant impacts should 
occur. This will definitely be the case at the low water thrpughput'(15 
gallons per minute) projected as maximum load for the air stripper; 

The model used in the analysis of VOC impacts was the Industrial Source 
Complex (ISC) model as included in the Graphical Exposure Modelling System 
(GEMS) maintained by USEPA's Office of Toxic Substances. Two model runs 
were performed, one run to assess peak concentrations near the air stripper 
and a second run to assess the aggregate exposure to persons within 50 
kilometers. The inputs to these runs were taken from the 30 percent 
completion report. 

The analysis performed was based on the worst-case (highest) monitored 
groundwater concentrations given in the 30 percent completion report. 
The report was not thorough in its documentation of groundwater pollutant 
concentrations. A number of tables with pollutant concentrations were given. 
These tables did not give specific references to concentration units and 
did not identify specifically the groundwater pollutant concentrations 
found at test sites. The water pollutant concentrations used in this 
analysis were taken from "sheet 3 of 4" in Section 7 of the report. This 
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data sheet references concentrations for "contaminated ground water" and 
"air stripper feed" (two distinctly different sets of pollutant concen
trations). The report implies that water pollutatant concentrations at 
the inlet to the air stripper will be less than the groundwater concentra
tions. To be conservative and thorough, both sets of concentrations were 
used.. The concentration units were assumed to be micrograms per liter (ug/L). 
It is assumed that the concentrations labeled as "contaminated ground water" 
in Section 7 of the report are the maximum concentrations actually monitored 
at the Old Mill site. 

The 30 percent completion report does document the proposed dimensions of the 
air stripper.in. Section 2 of the report. In the report, it is stated that 
the stripper will, be designed for a flow rate of 15 gallons water per minute. 
This flow rate was used in the risk assessment. Other stack dimensions given 
in Section 2 of the report were also used in the risk assessment analysis. 

The modelled emission rates were based on the water pollutant concentrations 
times the amount of water to be processed per unit time. A plume height 
of 9.3 meters was used, representing a stack height of 7.3 meters and an 
assumed momentum plume size of 2 meters (buoyant plume rise is assumed 
to be zero). 

The dispersion assessment used STAR meteorological summary data from Cleveland 
Hopkins Airport. Data on the distribution of population around the stripper 
site were supplied by GEMS, based on Census Bureau data. 

The analysis assumed the stripper would be 100 percent efficient in volatil
izing VOC from the water. This conservatively leads to the highest possible 
calculated emission rates. The impacts of additional emission control devices 
were not factored into the analysis. If vent/stack emissions were passed 
through a carbon adsorber, the VOC emissions would be substantially reduced. 
A carbon adsorber is commonly assumed to,reduce emissions by up to 90 percent. 

It should be noted that not all of the VOC listed in the 30 percent completion 
report were modelled in this analysis. The Region V Air & Radiation Division 
has estimates; of dose-response relationship only for the compounds listed on 
Table 1. This list contains the following compounds also found at the Old 
Mill Site: trichloroethylene: tetrachloroethylene: l,l,ltrichloroethane: 
ethylbenzene: phenol: vinyl chloride: 1,1-dichloreothylene: chloroform: and 
methylene chloride. Since the report shows no concentration drop for phenol 
between the contaminated water and the stripped outlet water, it is assumed 
that no phenol will be emitted by the air stripper. 

Amongest the toxic VOC that could be emitted at the site, quantitative estimates 
of carciogenicity are available only for: trichloroethylene: vinyl chloride: 1,1-
dichloroethylene: chloroform: and methylene chloride. The unit risk factors 
used in the analysis are attached as Table 2. These factors were combined 
with peak air concentrations to obtain peak risk factors. The cumulative 
population exposure within 50 kilometers of the site was combined with the 
unit risk factors to calculate cumulative risks of cancer. 
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Results 

Under the conditions modelled, a hypothetical water pollutant concentration 
of 1 milligram per liter translates to an emission rate of 9 x 10"'^ grams per 
second (0.2 pounds per day). Such an emission rate would cause a peak concen
tration of 2.2 X 10"2 micrograms per cubic meter at 120 meters from the air 
stripper and an aggregate population exposure of 6.45 person - micrograms per 
cubic meter within 50 kilometers of the air stripper. These results were 
effectively adjusted for each pollutant taking into account the actual water 
based concentrations. 

Table 3 lists the important input data and results for the modelled toxicants 
at the contaminated groundwater concentrations given in the 30 percent 
completion report. The cited unit risk factors represent the risk of cancer 
per lifetime.exposure to a reference concentration of 1 microgram per cubic 
meter. The unit risk factors were taken from health assessment documents and 
other data available within USEPA. 

The results in Table 3 show that the total (for the modelled pollutants with 
risk factors) peak risk (at 120.meters from the air stripper) of cancer during 
a lifetime is 1.94 x 10"' and the total cumulative risk to all population 
within 50 kilometers is 8.06 x 10"^ cases per year or one cancer case per 
1,241,000 years. 

Table 4 lists the important input data and results for the modelled toxicants 
at the water base concentrations at the air stripper inlet as listed in the 
30 percent completion report. The results show that the total peak risk of 
cancer during a lifetime at 120 meters from the air stripper is 2.54 x 10"^ 
and the total cumulative risk to all population within 50 kilometers is ' 
1.05 x 10"^ cases per year or one cancer case per 9,524,000 years. 

It is important to recognize various caveats which must be said about this 
analysis. The most important caveat is that the modelled emissions rates 
reflect current, worst case water pollutant concentrations. As the water 
purification process proceeds, water pollutant concentrations will fluctuate 
at or below the worst case concentrations and may decrease as water from the 
outer 1imits of the polluted ground plume is drawn into the air stripper 
intakes. As Uie cleanup proceeds, one may expect the air toxicant based 
health risks to decrease. A second caveat is that the peak risks reflect 
lifetime (about 70 years) exposure. If the air stripper is not operated for 
a full lifetime, the peak risk should be lower. Third, it's important to 
recognize a number of uncertainties in the analysis. The unit risk factors 
are based on several assumptions including linearity of dose response 
relationships and the transferability of animal (primarily rodent) experimental 
data to humans. The unit risk factors are chosen to give a high confidence 
that responses to given doses are not underestimated. The analysis also 
contains uncertainty in the modelled dispersion estimates, the groundwater 



concentration estimates, and numerous lesser uncertainties. Therefore, the 
results of this analysis should be considered simply as estimates of the peak 
risks arid cumulative risks which could be caused by the air stripper under 
worst case conditions. 

Attachments 

cc: David Kee 

bcc: w/attachments 
Mary Tyson (5HR-11) 
Gary Gulezian ' " 
Edward Doty 
John Summerhays 
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1.1-DICHLOROETHYLENE 
1.2-DICHLOROBENZENE 
1.2-DICHLOROETHANE 
1.3-BUTADIENE 
2.4.5-TRICHLOROPHENOL 
2.4-DB 
4,4-ISOPROPYLIDENE DIPHENOL 
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ACRYLIC ACID 
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ALLYL CHLORIDE 
ALUMINUM PHOSPHATE 
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BARIUM CYANITE 
BENZENE 
BENZOCAiPYRENE 
BENZYL CHLORIDE 
BERYL ORE 
BERYLLIUM 
BERVLLIUM SULFATE 
lACODYLIC ACID 
CADMIUM 
CALCIUM CYANIDE 
CARBARYL 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLORINE CYANIDE 
CHLCROBENZENE 
CHLOROFORM 
CHROMIUM (VI) 
COKE OVEN EMISSIONS 
COPPER CYANIDE 
CRESOLS 
CYANIDE 
CYANOGEN 
DIBENZFURANS 
DICHLORODIFLUDROME THANE 
DIETHANDLAHINE 
DIMETHOATE 
DIMETHVLNITROSAMINE 
DINOSEB 
DIOCTYL PHTHALATE 
DIOX IN 
EPICHLORDHYDRIN 
ETHYL ACRYLATE 
ETHYLBENZENE 
ETHYLENE 
ETHYLENE DIBROMIDE 
ETHYLENE BICHLORIDE 
ETHYLENE OXIDE 
FLUORIDE 
FLUORINE 
FORMALDEHYDE 
FORMIC ACID 
HEXACHLOROBENZENE 
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HYDROGEN SULFIDE 
LiNUROIJ 
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METHYL ETHYL KETONE PEROXIDE 
MLTHYLENE CHLORIDE 
NICKEL 
NICKEL CYANIDE 
NICKEL SUBSULFIDE 
NITRIC OXIDE • • 
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PCB'S 

-ENTACHLORONITROBENZENE 
FENTAUHLOROPHENDL 
PERCHLOROETHYLENE 
PHENOL 
PHENYL MERCURIC ACETATE PHOSPHIME 
PIC (BaP) 
POTASSIUM CYANIDE 
™J®SJUM SILVER CYANIDE 
PROPYLENE BICHLORIDE 
PROPYLENE OXIDE 
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THALLIUM ACETATE 
THALLIUM CARBONATE 
THALLIUM CHLORIDE 
THALLIUM NITRATE 
THALLIUM SELENATE 
THALLIUM SULFATE 
TITANIUM DIOXIDE 
TOLUENE 
TRICHLOROETHYLENE 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
ZINC CYANIDE 

.t'JJ 



o^C-X 0V-5, r or-

e 

F. 

c< 

le Po//ufav\'^s 

P I 4- -•-O 'u.T cvv\ . 

Frt ck loiroe.'tL^ l^-rve 

V,Vyl QUcYt'J^ 

1^ I - Di cXyloTbdW^ /t^Ke 

Q l\l oyo'fa y v-v 

rki-k^i €K-e_ ckl o)^l" Jc 

racier (|Pg^sovi-/C^AO ^ 

1.30 x/0 

^.10 X/0 -4 

S-Oo X /O 
- cr 

:/.3c X /o -S 

F . I X |o 4 

• -.jir 



3 

fcsks for PolL+^t, Ai Co^Ur^inohJ GrourJo-r.t, 
Cot^c£nfr <t•f,'tfv^5 

TRICiLD=?:E"-Y_c\;g 

T£Tf!.^^CHLC.T-£T^.y_rvr 

i) 1,2-TR:CKLOR3tTI-P>J 

ETHYLBE,\ZE,VE 

VINYL CHLORIDE 

1)I'OICHLORDEThV.ENE 

C.HLDRCfCRM 

METHYLENE CHLCRIDE 

.iP • -1 
fl"^ 

"(-G/U 

£100.0 

•00.0 

::0,0 

1200.0 

10.0 

10.0 

10.0 

IC.O 

TCTPL RISKS 7750.0 

ry^c:!' - • " 
if/D=V,'" ! lIEK Cji-LLP'IV-

_RI£K 
<CfiSE£/Y,-(j 

1.3C-0CE • 1.75-007 7.21-007 
, ! 

. 0 

. 00 

.00 
•!^0 .00 

•<^0 .00 
^ -j .00 o

 
o
 

• 

o
 

.0 A.:O-OC5 '3.10-010 3.76-003 

.0 5.00-005 1.11-008 4.51-003 
,0 £.30-005 5.11-003 2. is-oca 
.0 '*• 10-005 3.10-010 3.76-003 

l.i 1. 3403-007 S.05S3-0C7 



P r 

! ' To. 1? 1 ̂  
CAr\ce\r R'ski Po Ilu.tavx't'i A'^ A'^ 

C'Oy><l.€Avij^«Hr/ov^^ 

:Cvx 

Tf!:CHLC^DETHY.EN'E 

TETRflCHLOROETriYLENE 

I,I,I-TR:CHLCRCETH?N' 

ETHYLBE\2E;VE 

VIVYL CHLCfilDE 

1) 1-0ICHLC.RC'E"'HYL,EN'E 

CKLORDFDRM 

.^THYLE>C CHiaRIDE 

TOTftL R:EK" 

WATER 
E.Y;SS:O\? 

(uB/L) [#/DAV) 

LA." 
RISK 

?ZA^ 
RISR :vE 

799.0 

39.0 

20.0 

160.0 

1.2 

1.3 

1.3 

1.3 

1023.1 

CBrLiLA'^ 
RISK 

(CA3ES/YR) 

.•1 1.30-006 2.51-008 9.58-006 

•0 .00 .00 ,00 

-00 ,00 .00 

.00 ,00 

.0 4.:0-CC'6 1.09-010 4.54-010 

.0 5.00-005 . :.iW)03 5.93-003 

•Q 2.30-005 6.64-010 2.76-009 

• 0 4, iU-ooB l.;a-010 4.9l-oio 

.2 2.533^-008 1.0545-007 

/ -ir: 



5/13/87 

After reviewing the 30% Completion Report for the Old Mill Site, Rock 
Creek, Ohio, the radiation program staff did not find any potential 
radiation problems associated with the remedial design. 
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